Injury to the common peroneal nerve was present in 14 of 55 patients (25%) with dislocation of the knee. All underwent ligament reconstruction. The most common presenting direction of the dislocation was anterior or anteromedial with associated disruption of both cruciate ligaments and the posterolateral structures of the knee. Palsy of the common peroneal nerve was present in 14 of 34 (41%) of these patients. Complete rupture of the nerve was seen in four patients and a lesion in continuity in ten.
Injury to the common peroneal nerve was present in 14 of 55 patients (25%) with dislocation of the knee. All underwent ligament reconstruction. The most common presenting direction of the dislocation was anterior or anteromedial with associated disruption of both cruciate ligaments and the posterolateral structures of the knee. Palsy of the common peroneal nerve was present in 14 of 34 (41%) of these patients. Complete rupture of the nerve was seen in four patients and a lesion in continuity in ten.
Three patients with lesions in continuity, but with less than 7 cm of the nerve involved, had complete recovery within six to 18 months. In the remaining seven with more extensive lesions, two regained no motor function, and one had only MRC grade-2 function. Four patients regained some weak dorsiflexion or eversion (MRC grade 3 or 4). Some sensory recovery occurred in all seven of these patients, but was incomplete. In summary, complete recovery occurred in three (21%) and partial recovery of useful motor function in four (29%). In the other seven (50%) no useful motor or sensory function returned.
Traumatic dislocation of the knee is uncommon and normally associated with high-energy injuries in sports or motor-vehicle accidents. [1] [2] [3] [4] [5] The risk of vascular damage in association with dislocation of the knee is well known. Injury to the common peroneal nerve has also been reported with an incidence varying between 25% and 40%. [1] [2] [3] 6, 7 The prognosis for recovery is considered to be poor 1-3,6-10 but there have been few studies on the extent of nerve injury, the pattern of associated ligament injury and the exact prognosis for recovery. Our aim, therefore, was to define these patterns, the extent of injury to the nerve and the prognosis.
Patients and Methods
Between 1994 and 2001, we treated 55 patients with traumatic dislocation of the knee. Fourteen had palsy of the peroneal nerve at the time of presentation. Of these, seven had a persistent dislocation which was reduced under sedation; on presentation six were anterior or anteromedial dislocations and one was posterior. In the remaining seven patients, the dislocation was reduced before presentation. All patients underwent surgical reconstruction of the ligamentous injury and were followed prospectively for a minimum of 18 months.
The mean age at the time of injury was 30 years (19 to 65). The dislocation was a result of a sporting injury in ten patients, a fall from a height in two, a motor-vehicle accident in one and an industrial accident in one. The injury was isolated in 13 cases. A 19-year-old man had bilateral dislocations, of which one was associated with palsy of the common peroneal nerve and was included in the study.
Three patients suspected of having an arterial injury had angiography, which was positive in two. An intimal tear in one was not associated with ischaemia and was treated non-operatively. Of the 14 patients, one, a 65-year-old woman (case 11), had a complete rupture of the popliteal artery with posterior dislocation of the knee. The arterial injury was repaired and the posterolateral corner was reconstructed at the same procedure. The posterior cruciate ligament (PCL) was also disrupted, but was not reconstructed. The remaining 13 patients underwent complete reconstruction of the ligamentous injury. In ten, this was performed within four days of injury while three had a delayed reconstruction. Three patients had pre-operative MRI to aid surgical planning. At the time of ligamentous reconstruction the surgical pathology and extent of the injury to the common peroneal nerve were defined both by examination under anaesthesia and the subsequent findings at exploration. Post-operative rehabilitation included a hinged brace for six to 12 weeks, de-pending on the nature of the ligamentous reconstruction, and a programme of accelerated rehabilitation. Patients were fitted with an ankle-foot orthosis and were advised to remain non-weight-bearing for six weeks after ligamentous reconstruction.
All of the patients were able to be reviewed for the purposes of the present study. The pre-operative and final MRC grade 11 of muscle power was recorded and residual sensory loss was noted. The pattern of ligament disruption associated with injury to the common peroneal nerve was analysed and the subsequent treatment of the injury was documented.
Results
Thirteen of the 14 patients had clinical signs of complete palsy of the common peroneal nerve on presentation (Table  I) . One (case 10) had grade 2 power of tibialis anterior on presentation and was classified as an incomplete injury. In the remaining patients there was complete loss of motor function involving the anterior and peroneal compartment muscles with an associated sensory deficit on the dorsum of the foot. Three patients had MRI before surgery which identified injury to the anterior cruciate ligament (ACL), the PCL and/or the posterolateral corner and which was subsequently confirmed at surgery. The integrity of the common peroneal nerve could not be determined on standard MRI sagittal and coronal views.
At the time of surgical exploration, four patients (cases 4, 12, 13 and 14) were found to have complete rupture of the common peroneal nerve with proximal rupture of the nerve from the substance of the sciatic nerve. The damaged section of nerve extended from the sciatic nerve proximally to the neck of the fibula distally. The nerve was in continuity in the remaining ten patients. In these patients macroscopic evidence of injury to the nerve was present with attentuation, oedema, perineural haematoma and contusion. The damaged length of nerve was documented to be 7 cm or less in three patients (cases 1, 2 and 3) and between 7 and 12 cm in the remainder.
In all patients there was severe injury to the structures of the posterolateral corner including the tendons of popliteus and biceps femoris, the lateral collateral ligament and posterior capsule, and the arcuate and popliteofibular ligaments, with rupture or avulsion of the mid-substance. Eight patients had an associated rupture of the ACL and PCL. There were three complete nerve ruptures and one lesion in continuity in this group. Five patients had rupture of the ACL, the posterolateral corner and a grade II injury of the PCL. There was one complete rupture of the nerve and four lesions in continuity in this group. One elderly patient (case 11) had combined disruption of the PCL and the posterolateral corner with a lesion in continuity. The medial collateral ligament was intact in all cases.
Lesions of the nerve in continuity (ten patients) were treated by observation. Complete recovery was observed in the three patients with a zone of nerve injury of 7 cm or less. In all three, a positive Tinel sign distal to the fibular head and objective signs of early recovery of the nerve were noted clinically by three months. Complete reccovery occurred in two patients at between three and six months. The third patient achieved full functional recovery by 16 months.
In the remaining seven patients, two (cases 7 and 11) had no motor recovery. These two patients had evidence of damage to the nerve extending over a distance of more than 7 cm (Table I) . One patient (case 10) regained MRC grade 2 function in the tibialis anterior which was not of functional significance. Four (cases 5, 6, 8 and 9) were considered to have recovered useful function (MRC grade 3 or better in either the anterior or peroneal compartment). Recovery was slow and continued for 12 to 18 months. Nerve conduction and electromyographic (EMG) studies showed that the earliest signs of nerve regeneration occurred in the superficial branch of the peroneal nerve supplying the peroneal musculature. This muscle group was noted to recover more commonly than any of the muscles of the anterior compartment (Table I ). The nerveconduction studies showed severe patterns of axonal degeneration with poor EMG responses. All seven patients in this group regained some sensory recovery. Full sensory recovery occurred in two patients and partial sensory recovery in five. Motor and sensory recovery was sufficient in two patients to allow a return to a normal range of sporting activity. The four patients with complete rupture of the nerve had such an extensive lesion that any attempt at primary repair was considered to be futile. The damaged section of nerve was debrided back to macroscopically undamaged tissue. One patient with a complete rupture (case 4) underwent ipsilateral cable grafting of the sural nerve five months after the injury. This resulted in some restoration of motor recovery limited to the peroneal muscles (MRC grade 4) 18 months after surgery. Of the other three patients with complete rupture two underwent a tendon transfer of tibialis posterior. This restored a limited range of ankle dorsiflexion (MRC grade 4) to a neutral position and allowed both patients to discontinue use of an ankle-foot orthosis although the remaining patient continues to use a splint.
Discussion
Palsy of the common peroneal nerve was associated with dislocation of the knee in 25% of our series of 55 patients, exclusively with dislocations involving a disruption of the PCL and posterolateral corner. The incidence of palsy associated with this specific pattern was 41%. Complete rupture of the nerve was most commonly found in dislocations with combined complete disruption of the ACL, PCL and posterolateral corner. The association of this specific pattern of injury with the highest risk of injury to the common peroneal nerve has not been reported before. Previous studies 3, 6, 12, 13 have not attempted to distinguish the incidence of injury to the peroneal nerve according to the direction of dislocation or pattern of rupture of the ligament although the overall incidence of nerve injury was similar to that in our study (Table II) . Half of the patients had no useful recovery of the nerve; complete recovery of motor function occurred in 21% and partial recovery in 29%.
The common peroneal nerve is susceptible to injury because of its fixed attachment in the region of the neck of the fibula. The nerve proximal to this location is vulnerable to a traction injury when the knee is subjected to varus and hyperextension forces. [14] [15] [16] Distal to the fibula, the superficial branch runs vertically downwards in the substance of peroneus longus while the deep branch continues forwards horizontally between tibialis anterior and extensor digitorum longus where it is closely applied to the interosseous membrane. The deep branch may be more vulnerable to traction injury at the time of dislocation because of this latter relationship. [14] [15] [16] In our study, the peroneal muscles, which are innervated by the superficial branch of the nerve, had a better prognosis for recovery than those of the anterior compartment which are supplied by the deep peroneal branch.
The prognosis for complete recovery of the nerve is poor and was found in only 21% of our patients. Previous studies have not reported on the prognosis in detail 3, 6, 12, 13 ( Table II) . We found that the best outlook was in lesions in continuity with a length of involvement of the nerve of 7 cm or less and which had a short conduction block and muscle activity on nerve-conduction and EMG studies.
The treatment of the nerve injury is difficult. Primary end-to-end repair is not technically feasible in complete ruptures because of extensive fraying involving a considerable portion of the damaged ends. There may be a role for grafting the nerve in these cases at the time of the acute ligamentous reconstruction, although we have no experience of this. Patients who regain no useful recovery can be considered for delayed nerve grafting or transfer of the tendon of tibialis posterior. In a recent large study of injury to the peroneal nerve from a variety of causes, the results of nerve grafting were poor when grafts in excess of 6 cm were required. 17 This suggests that even primary grafting in our patients would have been associated with a poor prognosis because of the extent of involvement of the nerve. Secondary nerve grafting for traction injury of the peroneal nerve has been reported. [17] [18] [19] [20] Partial motor and sensory recovery of 35% to 50% may be expected but full restoration of function is rare.
Transfer of the tendon of tibialis posterior to restore active dorsiflexion is the alternative reconstructive procedure. 21, 22 Mizel et al 22 described anterior transfer of the posterior tibial tendon to the midfoot in ten patients with traumatic palsy of the peroneal nerve, with excellent results at six years. It is worth noting that acquired flatfoot and valgus hindfoot deformities do not tend to occur when complete transfer is performed in this situation. It has been suggested that this is probably because of the lack of normal function of the peroneal muscle 20 which occurs with complete lesions of the common peroneal nerve. 
